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m^lZ (2m+l) ff /2«y7h (ml±Sg&) Z^z. & MHB-CES 

yi/-f AMHfi:n ff «y7h (nf± 

So 

[m&m 7 ] m$ m- y r v v - -r < y r<o 77 y & a t>, tu i e 
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^-v: 2/ 



^L/:i:^ HiffE^-H° y ^ 7" V - -7- >^77 y ^'r£JUb(2, Ap-AA 

So 

^^\t^rit\Z (2m+l) tt/2 <D\tM : yV h (m(i^ik) £#;L & F B 1PS-Cg££ 

[m^m 1 0 ] mrisiiMti (±, Buieiim^ ru-v-^ y ^mm^m- 
imMm 1 2 j mmu%kcoyt^^xm ^-^.j&^<d^^ < t i> 1 
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mm 2 0 0 2 - 3 3 7 2 4 5 ^- V \ 3/ 

£ £ t ttmmt -t&m « 8 t!jm 1 1 o^tti^ i iznmwytw^frmgrmmm 

1 4 ] Hirie»£<7) //- ^ _ ^ ^ > ^jg^j^rf ^ <d& * a , 
i<~ytm^^&zftfzitm^z^&zt£mkt^&m^m8 izum^±m 

im^m 1 5 ] mt&tj— \£v j f-yu-'T4 yywrjv % a k m 

£ A a t Lfz t § , flfSSJSj— 1: 7f^l/-f > 7(0 7*7 y 7rSft A b(i, A p- 

AA^Ab^Ap+AA ^mtz-rz tzqwit-t&m^ms ^m^ytn^m^ 

lito 

[0001] 

[0 0 0 21 

mtttMit, ZtitXjtHfftM&M: (OTDM: Optical Time Domain Multiplexing 
) iM^i^^r&ft^-fi (WDM: Wavelength Division Multiplexing) Mlf:^ 

ZKX^h<Dtf, Jtft^&M. (OCDM: Optical Code Division Multiplexing) ii 

mii^x&ho ztntm~<vmffl*u y m— or£R±^ M^int-f-^ 

[0 0 0 3] 

MLtzMitm^^tZo Mz-l£, h^jtm^m^^fzW^im^-Xit, B# 
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4/ 



U&ZtlX^Z (fljx.tf, ##tt£i§U#M) o ttz, SSFBG(Super Structure 
Fiber Bragg Grating) [Z «fc &&ffift^itm^Z m^^fz&mfcmiZ-^^xmTjiZ 
ttrv^ (^#ffp^cK2#HS) o ill, Z<Djcmiz}3\,^xi±, SSFBGco^ftJ^J. 

&ffiW-f§r1km^tfgrmZtlX^2>i><7)<D, W^m^-^mmm (duration tim 

e ) ur-^mmtm-^zt^^tix^^o o^, ±&m*ft$Mi<Q%z&<o 

[0 0 0 4] 

&£*L*^>F«gSri*£i;*o ±fEL£J:oK, III— Bt^^n ? h H|W|-?£ 

[0 0 0 5] 

CI £ § <b ^ £ t K&* 0 #Jjx_(;£\ i£ifcR#F^800ps<7)J§ &X 
fi, 1.25Gbps (Gbits per second) J^Ji^f-*- 9\y-Y ^Mffli - ^ - t * J -C§ & 
v> 0 ^^tctiSSFEGT^fili^^^^c^iiJn^-e^/c^^fi^ y -fWiZn*? 

-$-z\ti)^nx&z>i)K ? -f^mmnssFBG^m^^m^iz^^^y) 

[0 0 0 6] 

[mmxm i ] 

ttCDMA h7-^Wf^Ig ("Optical CDMA: Extending 

the Life of Optical Networks") , H. y r^y-W±, APNtt (Dr.H. Fa 

ffiffiE# 2003-3073100 
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thallah, APN Inc. ) , ^ — A^— vhttp://www. Stanford. eduAsupriyo/White 
.pdfj (141) 

[0 0 0 7] 

fl'^lRj*'*? h;K>^-'J-7"$ti/:0CDM/DWDMM ("8-channel 
Bi-directional Spectrally Interleaved OCDM/DWDM experiment employing 16 
-chip, four-level phase coding gratings") , P. C. r- 4 — 'fife, OECC20 
02, f7-*^^ v'iX hi 1A-1H384-385JI (P.C.Teh et.al, 0 
ECC2002 Technical Digest 11A-1, p384-38) J , (i3 8 41, HI 1 ) 
[0 0 0 8] 

WV — y-yy ("Multiple-Phase-shift superstructure fiber Bragg grating 
s(MPS-SSFBG's) for dense WDM systems") , O E C C/ I O O C2001 

, ^Ff7 K7^>^-a'1 (Nasu et al, OECC/I00C2001, PDP1) J (fjl3 

4i, mi) 

[0 0 0 9] 

^m<D^mmmztifz&&m%±ft^&mmmmwzi&®i-2> z. tiz$>z> 0 

[0 0 10] 

[sua £ nm-t ztzttxD^m 
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2 0 0 2 - 3 3 7 2 4 5 ^- 'J : 6/ 

10 0 1 1 ] 

, XtSitm^-^ (2m+l) n/2 <Dm$is7 h (m(±^m. m=0, 1, 2, 
M<lfCn^fiffly7h (ntilggc, n = 0, 1, 2, • • •) £-5-x.&ffl 
[0 0 12] 

[0 0 13] 

\ m%^^M%^1t^ (2m+l) ff /2«v7h (m(±g&, m=0, 1 

, 2, • • •) £-5-x.*WH|-eKS*L, *<ofa<nmw%—\£v?-7\'-T -r y*f 

it. ^m^^Mt^rit^n n(D\i.m^y Y ( n ttmk, n = 0, 1, 2, • • • 
[0 0 14] 

[# i o^g«y] 

[0 0 15] 
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#il 2 0 0 2 - 3 3 7 2 4 5 ^- v : 7/ 

u-tli, LT^*f£*§v7 h F B G (Multiple Phase Shifted Fi 

ber Bragg Grat ing) t^tct^- ^- U- ? £*a<^£-;b-£Tffi^ htiX^*2> 0 -ttafc> 

m^itrnwi oi±, Tt^tf mr, iiu^-^t &^-9 0 ) 1 irx/± 

l 5 ^tLtv>^, 0 tU^L^M 1 0<^ytXtl^ 1 6 A CA^I $ 
r l 9 ^^L-Ofct-Jfal/-^ 1 5©il Mcig/^ 
*U + 1 5<7)^2^- ft^S 1 1 ia nmiZtih 

o s fc, ^f^t? 1 1 mmm^te- 5 0 d Bfis^M^so^^ - * * * (7t 

[0 0 16] 

-^Tfe^tf v "7 h F B G) 1 1 (i, Hotels]— <r>7<7 y ^mfc 

^-x-r yyt i>^7) UG(i) (i=i,2 f ...,p) co#^^fiffiv-7 yup s( 

i) (i=i,2, e . . . ,p-D zfrLxmmzm&Lxmi&znfzmi&z^Lx^&o 
-f ^>^n«?ntv^ 0 ytm^i ifi, 7r^/^i/-f^ 

>^fcLT»j£S*iTV>&J»#K|Ribfcv\, Mx.li, Hi, 7cS^fi& 

a f^Tt^rM K Tfc^M £ fttz %$MM ->7F <b $ ft t v > *i 
(ii^ 0 $|x.ti\ jfc^si Ki, ¥Mft#i!fcl&i*3K«»«>:J§— y*v*f-7 ! yv>r 

ZtiX^Xi>£^ 0 \£yT7U—T -f >^*UG(i)(i. &-fLi>m — 

x^nisytft^itzft-tzttfx^&o mx.n. nj-evT-ru-Tj >/ug 

(0^77 y A tk -^-TtO^ft 4- A p, W^m^T y 71%m 

tM >y<077 y ^*r^SAb^\ Ap-A^Ab^Ap+AA <7>$EBl*HC& & <W 
bit Lv\> ^^T% ^WO^f^, f- y 7m 2 4 p sX&Zfrb, *y 
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•7°^mm<Dmm. (m^wo uft4 2GHz^*i), 1 ssonmfc^tm 

Ktt&-t%>$L& (A A) (±#jO. 3 4nrat*4, ±SE L «fc -9 K , 

[0 0 17] 

fcf •y^^U-'r-f ^^UG^t^T-f^X^U-f'f >X<h LTU^o * 
[0 0 18] 

El 2 14, jt^if 1 1 0»JKa^^fb»^*KWi-4 ^iftOfll^W'flria't?* 

4» Mf^llli, ^U-f^^UG(i) (i = 1.2 15) 0#*op^ 

K&fflv? h«BP S (i) (i = l,2 14) ^fn?tLE^^TV>-5 0 fiffiy7 

MHSP S(i)tf>fltfB->"7 M(i, M^MW^<D^ y ylzlc^ LT^a6 £>ft& 0 

1 y°(DM^m^t UMa (000111101011001) *fflv^J»# 

K»4, UG(1), UG(2), UG(3), UG(4), • • UG(14), UG(15)(±*- 

nrtio, 0,0, i, o, n«t^o i/:, roj&oru ( 
&*vm±, ru roj ) of y^igf^fif (-r 
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#fl 2002-337245 ^- v : 9/ 

izj&mztLx^&a -73 > roj r o j , xj* ru w ru «3g-f& 

[0 0 19] 

Sot, hg&P S mm-f&ltlznLXte, tefflv7M^/2 + 

(2m+l) 7r/2-e&£ (m(i^m) - «h «\ f£*B y "7 h / 2 ( 

n7r-n7rOi:# (n l±SS#) fd\ ->7h tt {m%X<D\±m ->7h 

0) 0#^fc^fl|-r*4o ---et±> fiffl->7 H**f «4#^*(>^i6t, - 

[0 0 2 0] 

^WKIi, ±MLtzMm^m^t LTMa T0J £t/ I~1J 

**RS?i-« U G (3) WU G (4) Hitt&"t*fi:itOfi:ffly *7 M5PS(3) Offifflv 
7H* J ff/2t^*,t7i:M$*iTv^o Rii:, PS (7), PS (8), PS 
(9), PS (10), PS (12), PS (14) Wfiffiy 7 t 44 J: 7 KM 

£*ltv>£o -e^&Ofi+iv^ hg|5P S (i)Ofiffiy-7 ff (=A/2) 

Tab So 

[0 0 2 1 ] 

®3(i, jfeffSl 107 7^f/^$lim "f ^^M^jft (z7jft) 

M -> -7 h *B p S ( j ) WiSIMi*! ->7h g&OMffiiJ^- J >if\JG(}), 
UG(j+l)Kov>T3F3*i-Cv*£ 0 ElC^tJ;^:, U G (j) t± Lu(j)^>ft $ £^ 
U ^oJB«f^Sn(z)Ji— jgoey^XttfflJWA (^l/-fr/» TIEffc 
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^-v: 10/ 



i^-^lx-T-^ >7UG(i), (i = l,2 15) HHKMK|B|-O«a&;R0 f *3 

(=Lu) ^tLTv^ 0 
[0 0 2 2] 

#j-^1x-tM >^UG(j)S(7'UG(j+l) h^P S (j)CJ;oTFjf 

)SO f 'UG(j + l)««S^A B (K^^tt*^) i:L, {3:fflv-7h^P 

Lps= (2 m + 1 ) • n e ff (1) 

ICt, m(± 0 J^JL±<7)^i^ (m=0, 1, 2, . . . ) -C&£o ifz, £jZ2<7> A 
B/ n e ff iiSr«l*Jv£:ft£ie-ro 
[0 0 2 3] 

[33 ^^i-^^^v^T^^HMH^-t-^t, h^P S L P 

sim-yv-y-i >^uG(j)s^uG(j+i)oft^iav^iwi-fi^ia (to^ 

n(z)(7) rOjJ (DitLWA, A' ) P^gEglfC^-x. h ilh 0 

*3tt*$fcgAc) £AI}£ii:/i*§£\ h^P S (j)<7>H £ L PS £^x.£ C 

H^^-r^^^^nrtg-e^^o ±IELfcJ:-9tw % ta:ffly7h«5PS(j)Oft$ 
Lps^A/4l£ffiv7 MH££«J&1-£ «t 3 tfcffiv? h*BP S (j 

) <so1£ffl y7Ml^/2f^ W - t- J y V U G ( j ) R V?\J G ( j +1) <7># 

*frh<?> mat m <n&M& a * tz&o 

[0 0 2 4] 
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^-v: 11/ 



ttj—VU-T-J > ^ U G ( j ) S^'U G ( j+l) ^ 1 ^' P - f ^ 

^w^ix--r^ i^;<7)^i/-7M yvzm^'&^t i>x^z> Q 

flfc^ h£f>P S (k), (k= 1,2, 4. 5, 6, 11, 13 

Lps= (2 n+ 1) • Ab/2 n e ff (2) 

nliOWiOH (n = 0, 1, 2,...) -e£>£ 0 3:7^ ~%5?U.<D A 
B/ n e ff (i2i?£j&i*)r&:R£^1~o 

[0 0 2 5] 

{£fB v y h g|$ P S (k) <7>f£*B v -7 h ft (i 7T -e* 19 , -> 1 b g& P S (k) copfoffio 
>^*U G (k)S^U G (k+l)(7)^^^^(7)RTO1^iMll 2 n 

[0 0 2 6] 

bg&£P S 1 fcigflfcU Ocofi^^-^x.^fi^gv-7 b^£P S 0 tit 
fr^UG(i), (i = l,2,. ...15) ti, -^JliWlWff^tL, **J-b: 
[0 0 2 7] 
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^-v! 12/ 



535. 5nm (i~ / * - h ^) t U # ^r<0 1 y ^Mtlh Z>fy—y V- x 
-f >^UG(i)»ft$ Lul±A?>4 3 8 0fg<7>i&2. 3 4 6mm U'J^-K;U) 
^oT, ^T^-^'P-f- >^KO£-ft(2^3 5. 1 9mm ( = 2. 
346mmX15) t & 0 , -tiC^T^flME '> 7 h gB<7>fi $ *iQx.^ <7>rt ? # 
i->7fFBG L <h 4: & /j#> x SHR-T -5 fl^'* 9 - > tc «t «9 #,£tf£*B v 7 

h F B GO^ftT^IHt-t&o ^HifctfOKiS^Tti, Tfe^^^I-efiffiUTT 

A / WHWs-? hUP S 1 <7>:K£ £ A/2 (=535.5/2 = 267.75 
mm) , *-*l&*k -r^^^^-^^^lTliffiHO £ -5- x. Steffi^? h^P S 

o^s$«io-e^^o 

[0 0 2 8] 

> BI2 IZTjk-tJ: n Alt^^Pin/^^ffiv? h FBGl*!^ U 

o 

T d = 2 n e ff • D/c (3) 

*l&tfcfflfc*5^"rti, A^^* P inO&S (££40 * A B = 1 5 5 0 n 

J: 9*3 (kfy-f-) 7& f 5ci6<b*i-C<'>& 0 > 
^UGO77 7«A B = 1 5 5 0 nm (K£<£) Ltv^« £ fc. AStft 
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^-vl 13/ 



^-yi/-f^^UGWg$l±, ^/N'^Xipg (2 4ps) JC*HD"t-**»ft 

Sti^Tfc/^X^iJPoutfcK # ^ n° ^ co B# PR 2 4 p sT\ h §|5 

£0 of »K 0 2»:^tJ:Ti:, M^yiJffr-^M a (000111101011001) IZftfoLX 
, (0,0,0, n, 

[0 0 2 9] 

1 K'WX ¥1*16:0*2 4 p s«RZ (Return-to-Zero) 
^UGtaot^^^ H4 £9 &&J3 6 0 p s OBf KIEH^tetS: 

> ^ U G ^ <b 60 BLM to * iimWt L T ffi o J§ £ (i , Tfc/ •? ;v * * •} ^ 9 

toMm^^it^^^ m^rit^to^W e-hmhti&o 
[0 0 3 0] 

2 i<Dmmjkm%^mttmn^%tzfr<Dmm^mxhz>o MtH2 

Tt^tff 1 1 OM^iJff-^M a (000111101011001) <^§-£^jj££^£M^W 

-^(100110101111000) wet^ii^tit^^o t/tm^2 1 

f± . ftfl^S 1 1 ^U-f^^UGS TOffi v 7 h M P S COK^IJ (DMFf 

ZR&2&fzMm*m^&&£Mflii'7 h FBGWo $1:^ 
§11 1 fcRIES-fr, 1 OBSSfcA^SSi: U ASt^Sli: L 
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^-v: 14/ 



ti*^Sl 1 (0 2) ^#g&5^#M£M»^LT^& 0 
[0 0 3 1 ] 

ftt^f? 1 1 \z£ ^-^fl;Sft*:R Zlt®^r*Q&&2 1 fc, (3 5 

&B#P*gijttK*tLT, $^ttm#.f5 (a.u. : arbitrary unit) tCiotf 

[0 0 3 2] 

4psT*2. 5Gp s^f-^ - h*tt&^RZfft4St-6o 

TtjfeR ZifW-^a u-* l 5A^LTfiF^S (;n>=j-*r) E (M a ) 

1 ltcA*$tL& 0 ^fSl 1 (i, MMWIffMa KEdCTA^R Zlf-^<W 

ftlfSlP e «r-e-n-pnBI8(a)S0 f (b)U^'to &3 6 0 p s Oi£ifcB#ISK 
2. 5 Gp &<Dm9Rtt-t-&$H3ritm^ri8L : & (it^^^l) Pe^^ti/»4 

[0 0 3 3] 

+ aU-^17S:gtgfff (r'n-^r) D(Ma)2 lCA^J^o «f^2 
t^tv^o «tS2 1 a»fcO«-^fc«-!f-(±$#Sf 3 2 i:<t 
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[0 0 3 4] 

i>X±MW LtzX. i *> "7 b F B G * flF^-gX O^-f-fl Kffl v» T . + 

5m#&#^b/«^1b#1£7H#'b ft* Zt1>*t>frZo 

im 2 o^wijj 

si9(±, *§£wom2<DmMMx~&2>itw j %frm£>m. (ocdm) mmmm 3 

5 «!:^t7D y * [U-C-^^o ^c^^Sll^KiiM^e 3 5li, 0 C DM31 
IHI53 6, itl r -Of 3 7M'0CDM^fg|5 3 8 0CDM^3 
6ti, */^l/^«^Jfi»3 1 A, 3 1B, it- + al/-M5A, 15B, 
Jtf^SllA, 11B, *^-U^12A, 1 2B, ai>^*7 P 7 3 3^^ 

[0 0 3 5] 

^^^it4lSS3 1 A, 15A, jfc^-U^12AS 

^^•Sl lAliillff t^^^iiU ^^^Mf4i#3 IB, Tfe 
t-^raP-^ 1 5B, *9 1 2 BSTOtSl 1 B(iS23im^^ 

^)V*m$L-fZ> 0 jfc/W;*flre-£j£3f 3 1A, 3 lBIt H*WJ:|B|-jSft-e* 
^MMBrt* 2 4pst2. 5Gp s<7)t*-*P- Urtt^jfcRZft^ 
^-f^o 3fc^;Mg-^£J&fS3 1 A^O^^H^ti, M^iJfr^M a ^C*j• 
!£1-&7!c;?g : -S§-flE(Ma) 1 1 ACt Oft-^ffcSfU jfc/^Xif4SS3 1B^ 
^Ojt/^^flfli, M^J^M a (000111101011001) <h i±*«r*M^J^ 
Mb (000100110101111) :*fr-3-»E (Mb) 1 1 B(c=fc O^-fb^tt^, 

o m l SO f 02^f-^^;u^ib<7)^-t'fbm-^(i7fc^7 ? 7 3 3 t:<tot^t$ti 
, 7^-7 T^/s~3 7 Sr^T^Hf £*l& 0 * fc, 1 5 A, 1 5 B, 

Tfc^tf 1 1 A, 1 1 B, Wit* -f^ 3 3li, 2 ^M<D±m ^r<r>im^%^ 

[0 0 3 6] 

OCDM$lfgR3 8 KfcHT. ^7 r-f/s-3 7 £*1-C$it£ fltz O C DMM 
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fS2 1 O&SSffllKWtffc*- < 1 3A#fS?tLT«/^o mSD(Ma) 
2 lAli, mSE(Ma)l 1 A t:i •) ft^HbS tifcjfcte foff^ ft-?- «t 9 
tcfflffiK^n-Cv^o fclO^ffiWOfc^fcPWK, miE(Ma) 

1 1 A<7)±^— ^lx--f 4 >/UGMfiffiy7 bgflP S^>EyijOH«E 
Jti)S«:tn^ftffiy7hFBG^t)4-5, *fffj|E(Mb)l IB 

K J: t) W^rit £ titzytm^m^-ZZi-itm^D (Mb) LT^t & 

[0 0 3 7] 

Km^frm&mtzfttzm^m^n^, Mi?iMMao (010) sim^ 
^mtMbo (in) jci+(L.-r*«-^«^«*, w^mwm* (r>r/<*- 

>) < a v 3 ^^^i^rti^tim 1 0. HI l ic^i- 0 :tL^^W 
[0 0 3 8] 

^t«^oi£tfei^w^»f - ? u- y<d? j j*xu y v (4oo P s) tmm 
xi*'tti&Tt%2>£ii l zi£s*)vxim (2 4 PS ) ^n^Ltz^\ znxn 

km^^^Mavitm-^zm^xi) ttz, 24psiHIC)z;w^ 
Lxmfc-r z>z\t &x § o 

[^3W»J] 
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^-vl 17/ 



TKMLfco hu^<7)J: o tC5fc^|fOi£ife«Fiai{±*?7 3 6 0 p st?*S 

^fb, -r-? U- htf2 . 5Gpst*4JH^:ii, III 1 2 K^zStfjK^I" «£ ? 

(DitWf^M>k, fcl fcf-y K »2tfy |3t'7 K • • • (bit-1, bit-2 
, bit-3, • • •) Wi^CiLti^o ±lELfc«fc"9K, &\£ y h (DUti&Mli 
$)3 6 0 p s OEfHiPB (t£ft8#M) £WU 2. 5GpsOf-^l/-FOH 
A*n-yM4 400ps -C*-S^t>, #tf 7 h£)«B(iBf 

[0 0 3 9] 

El 1 3 14, m 1 2 fc^l-ftfl^&fcfflv*, f-?l/-^5Gps KESilftL 

*l"C, ^tfc# @ <7) tf > h {iBW&T-^ $ fix v> £ o f-^-h^5Gps 
WHAxn^Fl±2 0 0 ps Tab * ^ . # tf y h (Dit&l&ktZ: <Ol6l%k<?> \£ v 

[0 0 4 0] 

^#{iipl7i ? 2 4 p st»5Gp sWt*-^l/- h Zliir ZjtR Zm^ZZLJ&ir & & 

im^^x, i7i:^ttffb/tfil:gt3 o^i^s 0 

ff^Sl 1 KA#$ft£ftM^«*P i> fff 1 l^'bO^fb^&ff^P 
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